Difficulties in positioning Robertshaw tubes have been reviewed in a retrospective and a prospective series. Pre-operative chest X-rays did not help in predicting difficulties. The performance of the Robertshaw tube was carefully recorded for each malposition in the prospective series, and the relationship of the malplaced tube to the tracheobronchial tree was reconstructed. This exercise allowed a more precise definition of the dangers of mal positions and formulation of procedure to minimize their incidence.
INTRODUCTION
In1962, Robertshaw introduced a double lumen endotracheal tube in which the luminal crosssectional areas were larger than in contemporary tubes of comparable external dimensions. This reduced the resistance to gas flow and made easier the use of suction catheters. Zeitlin, Short and Ryder (1965) and Ryder, Short and Zeitlin (1965) reported their experiences with Robertshaw tubes.
Since 1966 in this Department, Robertshaw tubes have been used almost exclusively where it has been desired to provide a separate airway to each lung. The tubes have usually been inserted at laryngoscopy and positioned " blindly" as described by Robertshaw (1962) . In most cases, they have functioned well, but in a small proportion of cases, the desired position has been achieved only after a number of more or less empirical adjustments to the distance to which the tube was inserted or to the amount of air in the bronchial cuff. In a very small proportion, no amount of re-adjustment could procure satisfactory function of the tube, and surgery was performed in circumstances sometimes less than ideal.
In patients with a large bronchopleural fistula, or undrained pneumothorax, it is important to position a double lumen tube speedily and satisfactorily. However, difficulties attribut-able to the tube may be encountered (Ryder et al. 1965) . Placement under direct vision (i.e., over an intubating bronchoscope) is possible with the "large" size Robertshaw tube, but this method has its limitations:
(a) A "small" or "medium" Robertshaw tube will not fit over a bronchoscope which is sufficiently rigid and large to permit an adequate field of vision. (b) In patients with small mouths and complete dentition, it is often impossible to pass the bulk of the tube plus bronchoscope without tearing the cuffs on the teeth. Recently introduced flexible fibreoptic bronchoscopes and laryngoscopes may obviate these difficulties, but are expensive.
In order to improve our technique of " blind" placement of double lumen tubes a study was undertaken with the following objectives:
(a) To access the incidence and types of difficulty in placing Robertshaw tubes. (b) To see if such difficulties can be anticipated by studying the preoperative xrays. (c) To identify any common features of tube misplacement. (d) To establish the anatomical basis of such syndromes. METHODS 
Placement of Robertshaw tubes-descriptive terms
The Robertshaw double lumen tube consists of two portions-a tracheal and bronchial portion, each consisting of a tube and inflatable A. 1\1. S. BLACK AND G. A. HARRISO;-.r cuff (Figure 1) . When correctly placed, the tip of the tracheal portion lies 1-2 cm above the carina, and the tip of the bronchial portion is inserted sufficiently far into the" appropriate" main bronchus (left main bronchus for a leftsided tube and right main bronchus for a rightsided tube) for the endobronchial cuff to seal that bronchus without projecting unduly across the carinal region or occluding the orifice of the upper lobe bronchus on that side.
The Robertshaw tubes are made in three sizes, " large", "medium" and "small". In this Department, "large" }<obertshaw tubes are used in the first instance for men of large to average build, and "medium" and "small" tubes are used for women. ";\Ieclium" and " small" tubes are used respectively in men or women, either at first intubation attempt if the patient is obviously small, or at the ~econd attempt, if there has been prior difficulty in passing the larynx, pharynx or cricoid with the larger tube. The latter will be referred to as " upper airway difficulties ". \Vith the cases described in this series, the technique usually proceeded as follows. The tube was inserted until "it stopped". The tracheal cuff was inflated to stop gas reflux from the larynx, and the bronchial cuff was inflated with 3-5 ml of air. The Robertshaw tube thus positioned was connected to the anaesthetic circuit by a Y piece, the stem of the Y attached to the circuit and the two limbs attached via Cobb's connectors to the two portions of the Robertshaw tube ( Figure 1 ). \\'ith this arrangement, the airway provided by both portions could be checked together or separately. The airway provided by each portion separately was tested by placing a clamp on the limb of the Y piece connected to the other portion. With both cuffs inflated, and both limhs of the Y piece patent, the air entry to both lungs was checked by auscultation as the patient was ventilated with intermittent positive pressure ventilation (I.P.P.R.). This was continued with a clamp placed first on one and then on the other limb of the Y piece.
With both portions patent, there was generally air entry to both lungs. \Vith one or other limb of the Y piece clamped, the other portion generally ventilated only its appropriate lung, but a number of common abnormal patterns arose:
(a) Both lungs were ventilated. (b) Xeither lung was ventilated.
(c) The air entry was only to the inappropriate lung (e.g. a left endobronchial portion ventilated the right lung while the tracheal portion ventilated the left, and via ,.'ersa).
(d) The patent portion while ventilating its appropriate lung normally, allowed gas entry into but not out of, the inappropriate lung. This phenomenon, attributed to a \'alvular effect of the endobronchial cuff, is referred to as " gas trapping". These difficulties (a, b, c, and d), arising from an unsatisfactory rplationsliip of the endobronchial portion and cuff to the carina and appropriate main bronchus will be referred to as " lower airway difficulties".
Tht' histories of J on successive thoracotomies were reviewed retrospectiveh,;. In addition, in a prospective series of 5£1 thoracotomies, all difficulties, no matter how small, were recorded as completely as possible. Preoperative posteroanterior chest X-ravs were reviewed b\' a radiologist who was , -unaware of the circ'umstances of intubation.
Post-1nortt'1n studies
A numher of common features of tube misplacement did appear. Their anatomical basis was deduced and verified by reproducing the difficulties in unselected cadavers undergoing post-mortem examination. 
Incidence of intubation difficulties
Of the 100 successive thoracotomies reviewed retrospectively, 78 recorded the use of a Robertshaw double lumen tube. (They were not used for cases of hiatus hernia, oesophagectomy and minor pulmonary procedures). Nine difficulties were recorded-three " upper airway" and six "lower airway". Minor or easily correctable difficulties were probably not recorded and further unreported difficulties may have been tolerated although they created suboptimal surgical conditions.
In the prospective series, there were 22 intubation "difficulties" in 59 thoracotomies but only five resulted in the abandonment of the double lumen technique.
Association between radiographic abnormalities and intubation difficulties
Preoperative chest X-rays showed in 30 per cent of patients, deviations of the trachea or elevation of one or other hilum with altered angularities of main bronchi, often associated with collapse of one or other lobes of the lungs as described by Nosworthy (1941) . "Lower airway" difficulties seemed to be slightly more common in cases having radiological abnormalities of the carinal region, but there were too few cases for valid conclusions.
Apart from cases with gross deviations of the trachea or main bronchi, the preoperative X-rays were not helpful in predicting intubation difficulties.
Types of intubation difficulty encountered in
the prospective series (Table 1) The causes of the difficulty were deduced by careful auscultation while ventilating one or other or both portions of the double lumen tube, or if seen after thoracotomy by directly observing the uppermost lung and mediastinum. Table 1 summarizes the sites of difficulty in tube placement and the probable reasons for the difficulty.
Upper airway difficulties-(seven cases)
In five cases, there was difficulty in passing the double lumen portion of the tube between the vocal cords. In two cases, the double lumen portion seemed to be held up 2-3 cm beyond the cords, possibly at the cricoid ring, and in one of these bronchoscopy did not identify the obstruction.
All but one of these difficulties were successfully corrected by changing to a smaller tube. In two of these cases however, the Table 2 ) If the bronchial cuff is well above the carina and normally inflated, it is usually impossible to separate the ventilation of the two lungs.
Case (a)
A preoperative bronchogram showed an indentation into the left side of the trachea at the level of the aortic arch and this initially seemed to hold up the tip of the tracheal portion of the tube. In this position, the bronchial portion ventilated both lungs but the tracheal portion was obstructed. Presumably, this was because, in the presence of some tracheal narrowing, the normally inflated endobronchial cuff completely occluded the trachea at carinallevel ( Figure 2) .
A similar picture appeared in two other cases (b and c) with apparent normal tracheobronchial trees in which the endobronchial portion was inserted insufficiently far for the cuff to seal the appropriate bronchus and the endobronchial cuff was hyperinflated so as to occlude the trachea and obstruct ventilation by the tracheal portion ( Figure 3 ).
The remaining five cases showed more complex variations on the above; four seemed to be related to different degrees of inflation of the endobronchial cuff when the tip of the bronchial portion was not inserted sufficiently beyond the carina into the appropriate main bronchus.
In two of these (Cases d and e) the bronchial portion ventilated its appropriate lung normally without detectable leakage into the other lung, but the tracheal portion ventilated both lungs with gas trapping in the inappropriate lung. (i.e. the bronchial cuff sealed the appropriate bronchus against pressure applied from the bronchial but not the tracheal side) ( Figure 4 ). The gas trapped in these cases could be released by opening the Cobb's connector in the bronchial portion.
The complementary picture where the bronchial cuff sealed the bronchus against pressure applied from the tracheal but not the bronchial side, was seen in one case (Case f, Figure 5 ). However, the picture was changed by changing the degree of inflation of the endobronchial cuff. With the initial inflation of the cuff, ventilation of the (left) bronchial portion resulted in leakage of gas into the right lung and gas trapping. (Tracheal portion clamped.) The tracheal tube ventilated the right lung normally. Further inflation of the cuff allowed free ventilation of both lungs with the bronchial portion, whereas the tracheal portion co m-municated with neither lung (Figure 3 ). In this case, the preoperative chest X-ray showed a tracheal deviation to the right with increased angulation of the left main bronchus on the trachea. It seems plausible that when the tube was inserted, the altered tracheobronchial angulation allowed the tip of the bronchial portion to engage the carinal region in such a way that the tip did not pass very far, if at all, into the left main bronchus. The initial inflation of the bronchial cuff allowed a valvular seal of the bronchus allowing one way gas flow from bronchus to trachea. Additional inflation either moved the tip of the bronchial portion astride the carina, or changed the shape of the cuff in such a way that the seal on the main bronchus became completely incompetent, (permitting free bidirectional gas flow), and at the same time completely obstructing the trachea at carinal level.
In another patient (Case g, Figure 6 ) ventilation of both lungs occurred with each portion but" with difficulty", as though the ventilation produced by each portion was partially obstructed-the tracheal portion possibly by the bronchial cuff, and the bronchial portion possibly by kinking or impaction of its tip on the carina. In this case since "with difficulty" means with high inflation pressures, one would expect that high intrapulmonary pressures existed or that the tracheal and bronchial cuffs exerted a valvular obstruction. This implies that gas must have been trapped in both lungs during ventilation with each portion. In the last case in this group (Case h), the tracheal tube ventilated both lungs freely whereas the bronchial tube was obstructed, presumably by impaction, kinking or herniations of the cuff (Figure 7) .
Type B Insertion of bronchial portion too far into appropriate bronchus (Table 2)
In one patient (Case e) a right-sided Robertshaw tube was inserted insufficiently far so that it allowed gas trapping in the right lung on ventilating the (left) tracheal portion ( Figure  4 ). Attempts to correct this by pushing the tube slightly further resulted in cessation of air entry into the right upper lobe (as judged by auscultation). Thus the leeway between "in too far" and "not in far enough" seemed extremely small. Accidental insertion of a left endobronchial tube so far as to occlude the left upper lobe bronchus occurred only once.
Type C Left endobronchial tube passed into right mam bronchus-ji7)C cases (Table 3) In three cases (j, k, and 1) this event was easily recognizable since the left (bronchial) portion ventilated the right lung and the right (tracheal) portion ventilated the left (Figure 8 ). The ventilation of the lungs was quite adequately separated and one case was operated upon in this state. The situation waS corrected in the other two cases, by changing to a right-sided Robertshaw tube in the first, and by repositioning over a bronchoscope in the second.
In the fourth case in this group (Case m, Figure 9 ) the situation was complicated by the total collapse and imprisonment of the left lung by an organized tuberculous empyema. The left bronchial portion ventilated the right lung but, because of shift of that lung or transmission of sound across the upper mediastinum, it appeared on auscultation to be ventilating the upper part of the left lung as well. The right Anaesthesia and Intensive Care, Vol. Ill, No. 4, November, 1975 (tracheal) portion seemed totally obstructed. However, when the left lung was released from the empyema, it was inflated satisfactorily by the right tracheal portion and the true picture was seen. In the last case in this group (Case n, Figure 10 ) the situation was complicated by the fact that the left endobronchial cuff did not adequately seal the right main bronchus and when the tube was repositioned the endobronchial tube became totally obstructed by impaction or kinking at the carina (Figure 7) .
In no case in this group was there any obvious difficulty attributable to obstruction of the right upper lobe bronchus by the unfenestrated left endobronchial cuff.
Confirmation of deductions as to the anatomical basis of the common syndromes.
Cadavers undergoing routine post-mortem examination were intubated with Robertshaw tubes and ventilated. The chest was opened so that the lungs could be observed directly. The position of the tubes was altered so as to reproduce some of the features of malposition. cuff not sealing ciently far right main bronchus (L) Endobronchial Bronchial portion cuff not sealing kinked or imright main bron-pacted chus First, with the tube in the ideal position and cuffs suitably inflated, separate ventilation of each lung was directly observed. Withdrawing the tube by degrees with or without additional inflation of the bronchial cuff produced gas trapping (Figure 4 ). Further withdrawal allowed each tube to ventilate both lungs (Figure 3 ) unless the endobronchial cuff was sufficiently hyperinflated to occlude the lower trachea.
The position of the tip and cuff of the bronchial portion corresponding to each syndrome were ascertained by direct palpation or by radiography. This was best done on the excised lungs and trachea (to remove the shadow of the vertebral column) and with the bronchial cuff inflated with contrast medium (Figures 11 and  12 ).
DISCUSSION

Dangers of Malposition
Malposition of a double lumen tube can have serious consequences. Unfortunately, the dangers are often not appreciated by inexperienced anaesthetists.
(a) Serious obstruction of major airways can occur.
(b) If the airway to an undrained pneumothorax or bronchopleural fistula cannot be isolated from that to the normal lung, tension pneumothorax may develop with IPPV, or the 
Commonest "Lower Airway" M alpositions
Excluding "upper airway" problems, the commonest problems in order of occurrence were:
(a) The tube was not passed sufficiently far down the tracheobronchial tree. (b) With the bronchial portion clamped, there is complete obstruction to the ventilation of both lungs (i.e. the tracheal portion is obstructed). (c) With the tracheal portion clamped, gas entry to both lungs sounds normal (i.e. the bronchial portion ventilates both lungs). Usually this implies a tube which is inserted insufficiently far and an endobronchial cuff which is relatively hyperinflated. There was one exception to this explanation in this series (Case m, Figure 9 ). However, the "usual" abnormal situation should be corrected by the manoeuvres of ventilating through the bronchial portion, deflating the endobronchial cuff, advancing the Robertshaw tube a centimetre or so and then reinflating the cuff until gas ceases to escape through the Cobb's connector in the clamped tracheal portion. This may distinguish it from some of the exceptions.
Gas Trapping
The cases in this series suggest at least three types of gas trapping (Table 4 ).
1. Gas trapping in the " appropriate" lung by a hyperinflated bronchial cuff. One might expect the simplest situation of this type to occur as represented in Figure 13 . The endobronchial portion ventilates its own lung normally, but a hyperinflated bronchial cuff produces a valvular obstruction between itself and the tracheal wall. This allows the tracheal tube to inflate but not to deflate its appropriate lung. Since the bronchial portion is more difficult to obstruct (by impaction, kinking or herniation of its cuff) than is the tracheal FIGURE 12.-Left Robertshaw tube with tip in left main bronchus but the over inflated bronchial cuff lies astride the carina. The tracheal portion ventilated neither lung, whilst the bronchial portion ventilated the left lung but also produced gas trapping in the right lung. (Compare with Figure  14 ). Lesser degrees of inflation of the bronchial l cuff produced the situation in Figure 5 . portion (by a hyperinflated bronchial cuff), the picture of gas trapping in the appropriate lung should occur far more frequently in the lung supplied by the tracheal portion.
This type of gas trapping may occur when both portions of the Robertshaw tube are patent, though possibly high enough inflation pressures to inflate the appropriate lung of the tracheal p3rtion might only be attained when the bronchial portion is clamped. The trapped gas can only be released by deflating the endobronchial cuff. Since the tracheal airway then connects its appropriate lung to the source of IPPR, the formerly trapped gas would be released without opening the Cobb's connector in the tracheal portion.
Gas trapping in the" inappropriate lU1lg" by
the clamp on the airway to the" inappropriate lung ". The endobronchial cuff allows a valvular leak from the" appropriate lung" to the" inappropriate lung" (over the carina) (Figures 4 and 5) . In this series, this has occurred during ventilation of either the tracheal (Cases d and e) or the bronchial (Case f) portion, but only when one or other portion is clamped. The airway between the trapped gas and the Cobb's connector in the clamped portion is patent so that it is released by opening the Cobb's connector.
Gas trapping in the" inappropriate lung" by
the hyperinflated bronchial cuff (Figure 14) . The ventilation by the bronchial portion is satisfactory to its appropriate lung, but the endobronchial cuff allows a valvular leak" over the carina into the inappropriate lung. Additionally, by its position and degree of hyperinflation, it totally obstructs the trachea at carinal level. Thus the cuff obstructs the airway between the trapped gas in the inappropriate lung and the Cobb's connector in the portion supplying it. Ventilation by that portion if tested would be seen to be obstructed. Again, since it is more difficult to obstruct the airway provided by the bronchial portion of the Robertshaw tube, this type of gas trapping portions at once and opening the Cobb's connector (if the tracheal tube is clamped) would occur more commonly in the lung supplied by the tracheal portion, and it obviously would occur as readily whether or not there was a clamp on the tracheal portion. To release the trapped gas, one would have to deflate the endobronchial cuffs, and if the tracheal portion was clamped, one would also have to open its Cobb's connector.
In Case f, in which the observed features were changed by the degree of inflation of the endobronchial cuff, it is probable that at degrees of inflation, intermediate between those actually used, gas trapping of types 1 or 3 could have been produced.
Dangers
Undetected gas trapping may progress to produce cardiorespiratory embarrassment or cause damage to the lung. Even minor degrees will make surgical access to the lesion extremely difficult. Detection is not always easy before the chest is open. If one only listens for air entry for a short time over a lung in which gas trapping is occurring, one may falsely assure FIGURE 14.-Gas trapping produced in the inappropriate lung during inflation of the bronchial portion.
(Key-see legend Figures 2 and 4) . oneself that gas is flowing into and out of the lung. It may not be until dangerous pressures have built up that air entry ceases or one notices increased inflation pressures. Changing breath sounds over a lung may be difficult to distinguish from the transmitted sound which is sometimes heard over the front of the chest even when the tube is perfectly positioned.
Gas trapping behind a hyperinflated bronchial cuff (Types 1 and 3) can occur when neither portion of the Robertshaw tube is clamped, but opening the Cobb's connector in the clamped tracheal portion is of no value by itself if Type 3 air trapping is occurring. After the chest is opened, gas trapping can be embarrassingly obtrusive but if it occurs in the lower lung it may be less so. Increasing inflation pressures and absence of normal mediastinal rise and fall should still allow early detection.
The real danger of gas trapping is that it can develop with very minor changes in tube position. Unless constant attention is paid to air entry, inflation pressures and observable movements of the lung and mediastinum during thoracotomy, dangerous situations may develop unsuspected.
Reasons for the malposition of the endobronchial tube which does not pass sufficiently far into its appropriate bronchus. (i) Carino-bronchial abnormalities.
The preoperative chest X-ray proved disappointing in predicting difficulties in tube placement even in some cases of gross disturbance of the normal anatomy. I t is possible that immediate preoperative bronchoscopy would give better information of this aspect.
(ii) The Robertshaw tube.
(a) Length in relation to diameter. When the tube is inserted until" it stops", it is possible that it has stopped because its width is impacted in the narrowest portion of the" upper airway" (probably the cricoid area) or because the tip of the bronchial portion has impinged correctly or incorrectly on the carinobronchial region. It has been difficult to establish a normal range of values for the length and diameter of the relevant section of the " upper airway" and the tracheo-bronchial tree but this is at present under study. Preliminary results suggest that the Robertshaw tube may be too short or too wide for many Australians (Harrison 1975) .
The angle which the tip of the bronchial portion makes with the centre line and the length from the angle to the tip varies. Variations also occur in the shape of the trachea and large bronchi (Campbell and Liddelow 1967) . These two variations may interact to cause difficulty with positioning Robertshaw tubes.
Clinical Implications
The Robertshaw tube, though generally satisfactory, cannot be relied upon to pass accurately into the desired position in every case. Tubes which appear on auscultation to be in satisfactory position, may in fact, be allowing gas trapping, or may alter position when the patients or their pulmonary hila are moved.
The following recommendations for the use of Robertshaw tubes should minimize the likelihood of dangerous situations; they are an extension of the original suggestion of Robertshaw (1962) .
(i) Before the Robertshaw tube passes between the patient's vocal cords, the anaesthetist should have made a conscious albeit imprecise estimate of the dimensions and shape of the patient's tracheo-bronchial tree. This would be based on the patient's sex and build, the clinically and radiologic ally diagnosed pulmonary pathology and bronchoscopic and laryngoscopic findings.
(ii) Since the commonest malpositions seem to be related to insertion of the Robertshaw tube insufiiciently far into the tracheobronchial tree, one should select the longest tube (and therefore the largest) which will fit comfortably in the larvnx, and allow air leak from the larynx when the' tracheal cuff is deflated. " (iii) If any difficulty is anticipated in passing the tube through the larynx or in the subsequent positioning of the tube, one should try before interrupting the ventilation to achieve as high a concentration of oxygen in the lungs as the patient's requirement and tolerance for anaesthetic gases will allow.
(iv) In positioning the Robertshaw tube, one should concentrate first on obtaining a secure, and leak-proof airway to the appropriate lung with the bronchial portion. Then one should check that the degree of inflation of the bronchial cuff necessary to do this has not compromised the airway between the tracheal portion and its appropriate lung (as would be likely if the bronchial portion had not been inserted sufficiently far). The following sequence of procedures would ensure this in a rational way.
(a) After inserting the tube until" it stops ", the tracheal cuff is inflated just sufficiently to prevent reflux of gas from the larynx.
(b) With both portions patent, the patient is ventilated (with a high oxygen gas mixture) and air entry is checked. It would be most unusual for it to be abnormal at this stage.
(c) With the tracheal portion clamped and its Cobb's connector open, the endobronchial portion is ventilated while its cuff is inflated until air ceases to leak through the tracheal Cobb's connector. This cessation of leak may happen because the cuff has sealed the appropriate or inappropriate bronchus, or because it has occluded the trachea at carinal level, or it may be in some intermediate and unstable position.
(d) Air entry and exit is checked by auscultation to ensure that the bronchial portion is ventilating only its appropriate lung, that the upper lobe of that lung is ventilated, and that air trapping is not occurring in the inappropriate lung because of a hyperinflated endobronchial cuff placed at carinallevcl ( Figure H) .
(e) Tidal volumes greater than those required clinically are used, to ensure the competence of the endobronchial seal in the face of higher pressures than are likely to be required.
(f) If the seal maintains its competence when the endobronchial portion is withdrawn a few millimetres, one is assured of some leeway against later accidental movements of the tube in the tracheobronchial tree.
(g) The volume required to inflate the endobronchial cuff sufficiently to achieve this effect is noted. If the endobronchial cuff is in good condition and if it is inflated much above 5 ml, one would suspect that the cuff is not being contained by its appropriate bronchus, and that the reflux through the Cobb's connector has been prevented by a seal at carinal rather than at bronchial level.
(h) If the steps so far indicate that the Robertshaw tube is either in too far or not in far enough, its position is adjusted at this stage until a more satisfactory position is achieved. This may be difficult in some cases, particularly on the right side where the leeway between the two positions may be extremely small.
(i) If the manoeuvres produce satisfactory results, the final checks on the position and size of the endobronchial cuff come from the performance of the tracheal portion. The tracheal Cobb's connector is replaced, the clamp is transferred from the tracheal to the bronchial portion, and the Cobb's connector in the bronchial portion is opened.
If there is free ventilation of the appropriate lung by the tracheal portion without reflux from the bronchial portion, one is assured that the bronchial cuff does not obtrude on the carinal region and that it seals its bronchus against pressure applied from the tracheal as well as the bronchial side.
(j) With the tubes thus satisfactorily placed, the Cobb's connector on the bronchial portion is Anaesthesia and Intensive Care, Vol. Ill, ]\.'0. 4, Xovember, un,) closed, the clamp is taken off the tracheal portion, and both portions are ventilated.
(k) Since the above precaution does not necessarily preclude gas trapping, air entry and chest movement are checked constantly until thoracotomy, but particularly after the patient has been positioned on the table, and prior to draping.
(1) After the upper lung has been deliberately collapsed by clamping appropriate portion of the Robertshaw tube, and opening the Cobb's connector, the connector is not replaced. Thus, the sound of reflux up the clamped portion warns of any change in the position of the tube, and gas trapping of the Type 2 (Figures 4 and 5) is prevented. The occurrence of changes which might lead to gas trapping of Type 3 will become obvious as the upper lung obscures the surgical field. If gas trapping of Type 1 occurs, it would do so in the lower lung and would cause an observable progressive rise of the mediastinum, instead of the normal rise and fall.
